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^^'^^^ ^^^}^ ^^>^si^4. ^13--^^ ^]^^<=>] ^^^^ °m 

N+ <=m ^ ^e^l^ ^^^cf. "HI- N+ ^efloi /.}o]q^ ^<H1 ^ ^ 

S. <^^^^. ^ tifls. N+ A>ol^ ^fl^<:g^ ^ >a-7l ^fl* N+ 

7llo]E7|- ^^^^Cf. N+ ^Hl <^^<^1 ^^Itb^. '^'^^ ^T^lS-^B] 

nil* N+ <=g^^ ^^l^V^l ^IJ- 71 Sl^ "a^^Vcf. ^7l cg^^ nll# N+ ^^j*>7l 

^th ^5.^21- ^S-^Sl ^^<H1 ^5llclA^ 211^-g: o]-g-3r>o^ ^^i^ ^ ^cf. 

i 6 
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olol^qf- ^ ^ ;*fl^«j-'^{EEPROM CELL AND METHOD OF FABRICATING THE SAME} 

e) '5d^H^;^l^Bi7> FLOTOXC floating gate tunneling oxide) 

EEPROM ^ n ^lS«J-^ofl ^ojcf. 
<7> o.^ EEPROM EPROMCErasable programmable read only memory) ^>^7> 

-¥-^7llolH(Floating gate)!- 7}^]^, ^•^7]]o]^<i\] ^>^>* ^«aB:>7iq- cfl 



26-4 



1020030004802 %^ ^^>: 2003/10/17 

oiEil- 7l^Al^ci-. zielM-, EEPR0M21 ^ "IJ-^^ EPR0M4 ^]Mt\c^ nfl-^ cf€- 

<8> EPR0M<>11>H^ l-S-^TllolEso^ ^;^>fil ^<^o] =el1^^* ^^^Vf^'Hl 6\] 

^^l7> <i ^>^Khot electron)<^l ^^}^ ^^^Ji, «o^#^ :^}^^^ <Hm^l* <^1-§- 

wl*>*^. EEPROM-^l^i l-^^TllolHS.^ ^^>S1 ^ 
-g-*><^ ^^S«>^ t^^^* >^>-§-t!:4. ^, t^^^sl-^sl <^j=cl-ofl lOMeV/cm "^l^sl Jl^^l* 
7H>7ll £1^. Bl^^ol^^ ^^71- *s.7fl ^^^^], <^]% FNB] (Folow-Nordheim 

tunnel ing)olefji EEPROM-^l ^ ^^>^ ^ «c}-#^ FN E-j^^^ ol-g-tVc]-. 

<9> EEPROM ^3.^ ^<HlAi FLOTOX^^ ^3.^^ 27W^ H^^lrfiE], ^. 'i* ^^«>7l 

^tb S^^li^^El (Select ion Trans i st or c-HojE-ll- T^^^^t}^ ^]3.^ H^^l^^^ 
(Memory transistor) 17]- ^>uj-5l H^^l^i^ife ^^V» ^i^J-^V^ 

<10> £ 1 l^^l £ 3^ ^HflS^ til^^^J °fl2.5l ^;^>^ ^^*>7] ^tb 

<ii> 1* ^S3^>^, 71^(10) sll^(14)* ^'^^tbt^. ^71 

iSefl^li^iH 3ill€(14)^ ^7] ^S-M] 7]%(10)2] hzWM^]^ ii^* 7>^cf. 

<12> .^V7] iSell^^l^S 4€(14)# <:>l^^<a v}^^3.S. -^7] oV^^l 71^(10) 
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<13> £. 2* ^2:*>ia, ^^71 ;^lll 5LS.5fl:^l^B 3l]^(14)* ^l^^V^. -^-7] ^S^^] 71^(10) 

^Hl 711 olB 'a-2]-s|-(12)-g- ^^^tbi^. ^7] ^3^-^(12) ^Ml ^S.z]]^]^^3. 4^(15) 

# ^71 ;*fl2 iSefl^l^B sfl^ds)^ ^7] nfl^ n+ «=a^(16)Sl >^:^ofl >^7l 7llol:e 

^Sl-BV(i2)^ i^^A]?-!^ ^H^* ^^cf. ^7l ^S^^M^B. 5Jfl€(15)* ^z^-^'V^aS 
^V-g-^V'^ ^7] ^B.^o\] 711 olH ^51-^(12)^ ^l7l*>o^ *^^(20)^ ^V^Jtl:i=f. 

<i4> J£. 3^ ^S*>^, -^7] m iSefl^l^B 3|1^(15)^ >«ll7l*>Jl, >a-7l <^^(20)«H1 
Bl^AV2l-^(22)# ^^^t!:^. >^l^«ll>^i, ^71 El^i >i>^^-(22) ^ ^7l TflojE ^^^(.12)0] ^ 
71:^ -^Hl -^-^TllolB 5|)€(24a), 711o1:e inter-gate dielectric; 30a) ^ 

TflolH ^^(32a)ol ^l£Sl 71101^(34)1- ^^^^>J1, ^^7] v\]s.i\ 7llolS(34)S- 

El o];^^ 7llolB(36)# ^^^tbt:]-. ^7l ^^ 7flol:E(36)^ t}^ Tll^lH 

(24b). #:?>-^^^H30b) ^ ^^ 7llolH(32b)7> ^7] t}^ ^^ 7llolE(24b) 

^ ^7] ^^ 7llclH(32b)^ £^ls];^lfe ^Xi^^l^ ^iS. ^7]^o_S. 

<i5> ^Eflo) oloijqs. Dfll- N+ <^^(16) ^ '^^(20)01 z^-z^- cf^ ^^H1>H 

^ofl o^sil ^olsiojcl-. rcl-e^-Ai, A>^^;go^ ^^^ofl «^^(20)ol ^«J-*J=^S. 4=|HH 

^ ^ £ 4^ 2ll<^1<^>:^^ (20)^1 ^ «J-*j=o.^ ^HH^lol 

^ o]ol2]s. u|.El-\E^^. :£^<^1^^ <^^(20)ol -^-^^S. 7l5l(a) 4^HH € 

;^ o. ^d] nfl^ N+ <^^(l6)fi1 ^^1^ ^n^(22)<=^] e^th^. °m N+ «^^(16)^ 

3l^S.S. S.^^^7] T^^^] ^^]7} ^>^^(22)<H1 OL ^7Jl7]- nfl§ N+ 

'^^(16)'H1 Jl^*a-<5l ^7>£l^ 7l<a2l-^oilA-l ^1^^ El^^(band to band tunnel ing)<^l 
7l<ai-^ol ^ ojcf. iL^^o] >a«fl^ E]^ <0:^^(22)2l- nfl^ N+ <^^(16) 
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<16> ^ ^x^o] o]^3i7]- 7]^^ Bl^^V^B|-ol nfl^ N+ ^ ^ ^^«^1>H "S^c]-^-^ 

Dili- N+ '^g'^ ^ i^tbi=1-. i^ll^ N+ ^m^- ^7] ^>^1^ ^y] 

H7> ^^^SlJL. ^7l ;«fl2 i^ll^ ^a-ofl 7fl<>lH7l- ^^^€1=1-. ^^-71 N+ <^ ^ ^<^1 

^ «:g^ol ^^Itbcf. >^7l o^^oj^ ;g7jlS.^El >^1-7l nj]^ N+ <^ ^ ^1 ^^l^^M ^«J-7l B1 

(lateral distance)^ *y^*>^. 
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'^-^^V'^lTil ^ ^^si A}^o] ^^s] ^ o^s.^ t}7] ^tfl ^^l^-. 

s-oi] ojo^A-l, ^ ^^1^ '^^^^^ 7l*>7l ^^Sjol^ ^olcf. ^o] 

Cf^r 71 "^V..o11 ^T=1-:a <?i^Sl<H^l^ l=f€- 7]:^ >a-<^l 

^ ^1- ^>°H1 ;^13S1 #oi ^^fl^i ^^1*H1 -i-^ 

<2i> £ 5^ ^ ^^21 w>^zit]: ^^Hl«^l 4€- c>lol5qi- ^^^£014. 

<22> £ 6^ £ 5^ A-A» iil-el- ^«fl^ ^ ^^^^ «>^2]t!: ^^l^-lHl itj-s. ololst)^ ^ 
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<23> £ 5 ^ £ 6^ ^S^V^, ^ ^'^<^1 -t-Br -^o] *^^(80) 

o] o^^o\] cfl^l^o.^ yfl^l^lo^ ^1-71 :i^SL^ ^^(80)^ ^-a-W. B-1^'a:2l-^(62)ol ^A^^ 

«=§^(60)^ ^ns.^^] N+ <^^(56)si ;§^Hi <^i^^ ^^^m. 

<24> aV£^l 7]:^(50)oll iii>^>^5im53)ol wfl^l^cf. ^7] ^(53)^ ^iS. ia^Hl-fe 

olH(74)^ ^7] >S-<H1 -^^7llolB(64a)5q- -^-^7ll«>lH(64a) '^^<^1 

^ ^l<>l7flolH ^^(72a)^ i^t!:^^. ^7] ^7] ^]o]?]]'^]^ ^^i72a)^ ^7] ^^A]^]^ 
(64a) 711 o] 3 -B-^^(70a)<^l 7l]7ll5lJi, ^7] ^-^7]]o]^(S4a)^ ^7] «-^^<^^ a> 

oloil TflolE A>^e]-(52)<:>1 7ll7fl^rf. ^7] -^-^7ll<:>lB(64a)^ ^7l 1:^^*^^ A>olofl^ B]^ <:g 
^(60)ol ^^Sl^c-11, ^1-71 E-l^ <^^(60)ofl^ TflolH -ttSl-B^-. ^ Ei^ ^0:^^(62)01 7ll 

^fl^cf. -^M ^1^ TllolH ^^(72a)^ ^^>^el^H53)^ 7>S.;^l€-i=f . ^>7l -^^ 

7llolH(64a) ^7] i^oflfe N+ <^^(56)ol ^^^^cf. d ^^l^^S., '^■71 

nfl^ N+ <=g^(56)^ ^7l E-1^ <^^(60)* i^^>^ ^7l Ei^ (60)^^1- 

^1 ^^^^1^. ^7l E-1^ c:g<^(60)Sl ^^l^-^Ei ^7] nfl^ N+ <^^(56)5l Tflofl oje^ 
7lSl(b)^ ^^*>^. 

<25> ^7] TllojB, ^ 7llolH(76)fe ^7l 7}S.^]E. 

^, ^}^]S. 7llolE(64b). f^^-a-^^(70b) ^ 7llolH(72b)* 

tl-cf. £Al5l^ -^M s:>^ 7llolH(64b) ^ ^-^ 7llol:E(72b)^ 

^^ * ^7] #:?]:-fr^^(70b)* -f-*>fe ^^°ii ^7]^^s. 
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<26> Aj-7i ^s.^ 7flolE(74) ^ >^7] ^^ 7llolH(76)^ ^r^^*^^* 3'^^-2-S. M-^cf. >^7] 

^]^^ 7llolH(74) ^ ^^ 7llolH(76) ^l-^l^] vfloil^ ^1 <=g^(78)ol ^^^S] 

^, ^1-71 ^ <^^(78) '^<^ iflofl^ ^^(80) ^ ^^91 <^^(82)ol z]-z| 

^^^^Cf. ^1-71 ±.SL:^ <^^(80)^ ^7] ^]3.^ 7flolH(74)oll ^^^9^ ^^<^] ^^^S\JL, 

^7] ^ell<?l <^^(82)^ 7l)olH(76)<^l ^^tt ^^^^i=]-. 

•=§^(80)^ ^7] ^7^^^^i53)^- mL^}^^ «<J-^-^S. tb^^ vflofl ^>^^2Sl<H ^7\-^ 

Bl^(53)o11 tg^S. ^^^cf. 

<27> £ 7 ifl^l i 11^ ^ WV^^Itb -^Alc^lofl Oj-S. Olol^qS. ^O^ ^Tg^j. 

7l ^^^^^Slr'^lcf. 

<28> s. 7* ^S*>^, ^£^1 7^(50) ^ofl T^lolH ^^-^^(52)* ^^^*>Jl, ^7] Tll^lH ^ 

5l-^(52) ^Hl ^^^^ ^>:i3 3fl^(54)^ ^7] 711 olH 'a:2|-^(52)^ 250 A 

ifl^l 350A ^^1^ ^^^^m ^^1 w>^^*>4. ^7] ^}^i3. 3)1^(54)^ <^1^ 

3.S. A>^^>o^ -^-71 ^S.^] 7m(50) ifl<^l l-^l-* N+ «^^(56)^ ^^^tt^. 

<29> ^ 8* #S*>^, ^7l T3>i5L 2fl^(54) ^<^] ^^^^ ^i^^l-Tfl ^^^*>J1, 

^7] ^511 ojA^ c.l«o^^^ ^7l ^5.^^ ^^oll 5)1^(58)^ ^-^^tb^- 

. ^7] >i5)lolA-l 3fl^(58)^ ^7] nfls. N+ <^^(56) ■^^] ^^(60)^ tlr^W. ^^7l n> 

3flfi(54) ^ >^7l ^no]A^ 3|]€(58)^ ^7l 7flol:e >a-^^(52)3l- ^^^a^Hi* tk^ 1- 
^S.^, <^l^tfl ^^3. ^>^^s:>^ ^o] w>^2]^>cf. ^7] o>^3. 2fl^(54) ^ ^1-71 

<30> JE 91- %2:*>ia. ^71 ilfflolA-l 5lj)^(58) ^ ^7l oV^BL 3fl^(54)# ^]7]^^. -^7] 

^^^]o]X] 3^^(58) ^ ^3-71 o>i3 2(1^(54)^ A].^*>c^ :^]7]^ ^ 9X^. ^ 
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^o]]^^■] ^7] <:g«(60)^ 7}^^7.}^^ ^7] ^^^0]^^ 3)1^(58)^ 7}^^7\^c;\] ^l^cf. tq- 

^7] ^^^(60)21 ^7] nfl^ N+ <^^(56)^ 7]^ih) 

^ ^ ^Cf. ^O], A-lS. Cfl^lO.^ ^]S.^ ^oflAi ^Efl7l#J!|- ^ 

<31> <^^(60)<^1 -^-^^(62)^ ^^^tbcf. >a-7l '^•^^■(62)^ >a-7l 7]:^ 

^ Ei^ ^21-^(62) ^^^^^^ 2^711^ -^A]^ ^ oj^cq-. ^. 

^5l-^(62) ^^^^^^^ -^-71 7]^^ ^±^^7M^-] <^^m}^ 1^711 Sq-, ^7l NO 

^ N20 ^ ^a^sio^^ *>M-^ ^^7HiA-i <iA]-^*>^ 2^^is. 2 'i-y:^ ^^-i- 

NO N202] ^;^]-7> ^itSl-^-iq- ^^-71 7]^^ A]^c>\] J^^^^]^o]^^o] ^^^7} 

E^^ ^V^^V(62)^ ^A^^ - o;i4. 

<32> £ 10^ %S^>^, ^71 E-1^ ^21-^(62) O] t^^i^ 7l:ia: >a-ofl ^^2] A} 

^-e-7ll<^lB 3ll^(64a) ^ -Jd^ 7llolB(64b)l- ^^^tt^. ^7] :^^7\]o]B. 

(64a)^ ^7] N+ '^^(Se) ^ OL ^^^^ ^-^<^1 ^-a-^l<^lB 3^€(64a) 

^ ^^-^^^ %^^'^^<^1 -y^t!- 4i;^>^Eim£ 5^ 53) >^7] *>-^ 

7llolH(64b)^ ^7] ^T^^^ms. 521 53)^ 7>S.^el cf^Sl %a^<^^^ -S-^-* 7>S.^mT:f. 
<33> £ 11^ #^*>^. ^l^«fl^i ol^l^l- ^^JlJ-'^* ^-§-*><^ ^7l :^^7flo]B n 

^(64a)^ ^]o]7]]'=>]^ ^^(72a)^ ^^^^1-:^, ^>7l *>-f- 7flolH(64b) ^^^] 

7llolH(72b)* ^^^^cf. ^7] :^-^7llolB Bfl€(64a)3i)- ^^-71 ;*ll<M7flol:E ^^(72a) 
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-B-^^(70a)ol 7fl;^ll£lJl. ^7] ^^ 7l]olH(64b)5+ ^7] Til 

olH(72b) ^1-<^1<^1^ -H-^^(70b)<5l 7l]7l]^cf. 

<34> ^7] 7llolB(72b)^ ^7] *>-^ 7llolH(64b) ^S] ^7] #:?}: -B-€^(70b) 

^ "^-^^^ ^ ^^i-^^S.^. -^-71 t}^ ^^ 7ilolH(64b)S!f ^7l^o.^ 

^^^^ ^ ^i=f. «<}-^-^S. ■i-'^l-^ ^^^}<=^ ^7] 

7llolB(64b) ^ >^7l 7flolH(72b)l- ^7^0.^ ^^^1^ ^£ 

<35> .^^^ ^jif :y-ol ^ ^v^d\] al-s^, <^lc>l3xis- b]^ -^-Sl-^-o] ^^^^ <^^oi ^ 

<^^^ ^A^^o^l o^^o^A], D))^ N+ ^^^-i- -^It!: n>i3S. A>-g-^ D>^3 sfl^o^ 
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l^^^J- IJ 

>a-7l ^ ^7l ffli- N+ ^}<^]o\] ^fl^'^^: 

^7] 41 ^fl^'^^^ ^ N+ '^g^ ^^^^ ^]3.^ TflojE; 

^12 '=m Tflois; ^ 

[^^*o1- 2] 

^7] ^]3.^ 711 olH^, 



26-13 



1020030004802 '^t.}: 2003/10/17 

-^-H-TllolB ^ofl ^^i^ TllolH f-:?]: inter-gate dieletric) ; ^ 

31 

^11 SZ'H^i. 

^^V -fr;^^ ^ofl ^^^^ ^^ TllolB* c-l 3L^^>£1, 

^^7] ^ T^lolB^ ^7la^ o.^ ^^-^S. 

P>:±ia n^-ir o]^^<U n>^aS. A>-g-*>Q^ >^7l tflofl ^111- N+ «^^# 
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^7] El ^<^^ oil B]^ ^-^^^V^ ^Tjl; ^ 

^7] Dill- N+ '^g^ ^Y<^1 TflolHl- ^>^^^3il- ^g-AHl >a-7l v\]3.^ 7\]o]E.S. -¥-£-1 
[^i^lJ- 5] 

>^7l i^l2.el TllolH ^ -Jd^ TllolHl- i^>^aS. A>-g-§>o^ >a-7l 

^7l 4. "^^^ °fl2.Sl TllolH ^ ^7l TllolB-^S ^^o]^ 3 ^, 

>a-7l Dflae] 7l]olH ^ ^1-7] ^Ifl TflolH ^><^1^ ^^^Slo] >^V7l nflS. n+ <:§^J!l. ^ 
7^0.^ '^■71 ^ ^7l <^^^ ^71 T^lS-S^ 7\]^]^ ^ ^^-71 ^ 

^ TllolH^Hl ^'^^ -T- ^^-^l ^^^^^ ^* S^>^ ol<^l^# ^1^1}- 

^14 «J-<H1 Si*^^^ . 

>^7l 0>>,a 5X11^ ^ ^7l >;5llolAi 3£ll^^ ^ 
ololBl^ ^iSl 
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^14 %H1 SZ^H^i. 

^^1^, 

>S-7l tiVS^I 7]:^^ NO ^ N2O ^ *>M-^ ^^7lollAi ^a]:^^>^ 2 ^7l]l- 



26-16 



1020030004802 



#^ <a^>: 2003/10/17 



is. 11 



(#2H ^'l^) 



11 i 



14- 



16 



•14 



10 



[H 2] 



(#EH 7|#) 



15- 
12- 




15 
12 



•10 



26-17 



1020030004802 



%^ 'a^V: 2003/10/17 



[S. 31 

34 36 




26-18 



1020030004802 



%■^ "a^>: 2003/10/17 



[S. 4] 




_L CO — ^ 



CO 




CO 



26-19 



1020030004802 



^ ^;^>: 2003/10/17 



51 




26-20 



10Z0030004802 



m■^ 'U^}- 2003/10/17 



[£ 61 




26-21 



10ZD030004802 



■^ 2003/10/17 



71 



cn. 



cn. 



cn 



o 



cn 

N> 4:^ 



26-22 



102D030004802 



'U^}: 2003/10/17 



8] 



cn cn 




26-23 



030004802 #^ 'U^}- 2003/10/17 




26-24 




^^ '^7.}: 2003/10/17 



26-25 



1020030004802 



^^ ^^>: 2003/10/17 



IS. Ill 




26-26 



